We investigate the impact of the interaction of disclosure and ownership structure on bank risk. Using a sample of 209 commercial banks from Asia during the 2004-2010 period, we find that disclosure is negatively associated with income volatility and that such an impact is stronger in the presence of block holders and institutional ownership and weaker with insider or government ownership. Our results also provide evidence that better disclosure ensures greater stability as measured by individual bank default risk. Furthermore, a deeper investigation shows that disclosure on income statement, loans, other earning assets, deposits, and memo lines plays a stronger role in limiting risk than disclosure on non-deposit liabilities.
Introduction
The 2007-2008 global financial crisis has highlighted the need to enhance sound corporate governance principles. As such, a lot of emphasis has been put on improving transparency for firms in general and specifically for financial institutions.
The new bank regulatory framework (Basel III) 1 imposes more stringent disclosure requirements to improve the ability of bank stakeholders to assess the riskiness of the institutions in which they are involved. However, whether better disclosure is actually
beneficial remains an open question because too much information might also exacerbate the concerns of creditors and hence contribute to more instability (Hyytinen & Takalo, 2002; Nier, 2005; Tadesse, 2006) . In this paper we investigate whether disclosure identically impacts the riskiness of banks with different ownership profiles and consider the differential impact of disclosure on various balance sheet and income statement items.
Some studies argue that inadequate control mechanisms and asymmetric information lead to higher risk-taking in banks (Fama and Jensen, 1983; Cebenoyan et al, 1999) . Such works claim that disclosure is expected to mitigate asymmetric information and hence stakeholders would be in more control with regard to bank risktaking. Similarly, Baumann and Nier (2004) observe that banks with a higher level of disclosure, as measured by a disclosure composite index, exhibit a lower stock price volatility. They argue that increasing the amount of disclosure would mitigate the heterogeneity of information on the bank's current conditions across different shareholders. In another study, Cordella and Yeyati (1998) , as confirmed by Boot and Schmeits (2000) , find that banks with greater disclosure are likely to have a lower default risk at equilibrium. However, requiring disclosure of more information may impose costs on banks and possibly overemphasize small problems that could by contagion affect the banking system as a whole (Kaufman and Scott, 2003; Tadesse, 2006) . In this regard, more disclosure could make the banking system more fragile.
The level of bank disclosure is presumably related to bank characteristics including ownership type, governance and therefore the potential conflicts of interest among parties. The conflicts of interests between managers, shareholders and other stakeholders have been widely documented since the seminal work of Jensen and Meckling (1976) . Further studies suggest that when owners' control on management is weak due to lack of market discipline, managers are inclined to pursue their own interests instead of those of shareholders (Fama, 1980; Fama & Jensen, 1983; Shleifer and Vishny (1997) . In the banking sector, such issues are further complicated because more parties are involved in the so-called multi-relationship-based transactions (Wilson et al, 2010) . Apart from shareholders, debt holders and managers, deposit insurers and regulators are also involved in the process with their own interests which in many cases possibly conflict with each other. Various factors such as bank balance sheet opacity (Diamond, 1984; Morgan, 2002) , low level of depositor education, limited protection of minority shareholders particularly in emerging markets (King and Levine 1993 a, b; Levine 1997 , Wilson et al, 2010 ) also play an important role.
The banking sector is subject to numerous regulations aiming to protect the rights of depositors, shareholders and to make banks operate more efficiently.
Accordingly, bank risk-taking behavior is supposed to be within tolerable levels while those aforementioned factors persistently interact with each other. Since many parties participate in bank activities, it is expected that other ownership characteristics namely institutional ownership, government ownership, blockholder ownership and its concentration would also affect bank risk (Angkinand & Wihlborg, 2010 , Barry et al., 2011 . With regard to bank ownership, Saunders et al. (1990) have shown that stockholder-controlled banks in the US take more risk than manager-controlled banks because stockholders can diversify their investment whereas managers' wealth is largely composed of non-diversifiable human capital. However, some authors show that the relationship between managerial ownership and bank risk-taking is not monotonic (e.g., Brewer and Saidenberg 1996; Demsetz et al., 1997) . Bank risk initially decreases with higher managerial ownership and then starts increasing. Brewer and Saidenberg (1996) argue that such a U-shaped (i.e. convex) relationship is due to the interplay of two opposing factors, managerial risk-aversion/ entrenchment and moral hazard problems, at different levels of managerial ownership. A study by Gorton and Rosen (1995) , however, finds an inverted U-shaped relationship (i.e. concave).
Further, studies in the US have also found that banks exhibit a greater incentive for risk-taking than other institutions in the financial sector (see Cordell et al., 1993; Esty, 1997; Karels & McClatchey, 1999) . Previous studies (e.g. Ciancanelli and Gonzalez, 2000; Levine, 2004) argue that the agency problem in the banking sector is more complex than in other sectors. For example, the conflicts of interests may not only occur between owners, managers and lenders but also involve the regulator.
Complexity is exacerbated because of the regulator's commitment to act as the lender of the last resort.
In this paper we examine the relationship between disclosure and the risk-taking behavior of Asian banks. Specifically, we investigate whether the amount of disclosure identically impacts bank risk-taking and bank default risk under different ownership profiles. While previous studies have found ownership structure to affect bank risktaking, we look into whether disclosure will impact bank risk-taking differently in the presence of different ownership structure. We hence test whether the ownership structure moderates the disclosure -risk taking relationship. A higher level of disclosure might affect risk differently under different ownership structures because the incentives of shareholders to use the information to effectively monitor the managers will be more or less strong depending on their stakes and the degree of ownership dispersion. We extend the literature in several directions. First, we construct a composite disclosure score using the disclosure index of Baumann and Nier (2004) & Nier (2005) , and decompose it into six sub indices to capture deeper insights on the relationship between disclosure and risk. We are hence able to test the impact of a global composite index but also to go deeper to examine which disclosure components (sub-indices) more effectively affect bank risk. Second, we consider various bank ownership profiles by looking at stakes owned by managers, governments, institutional investors, and block holders or large owners. Managerial ownership, as discussed above, is expected to align the interests of managers and shareholders. Institutional ownership should lead also to better decisions regarding the bank's investment and financing decisions. While the literature on emerging markets mainly considers state ownership and foreign ownership (e.g. Angkinand and Wihlborg (2010) ), we rather focus on other types of ownership structures namely insider ownership, institutional ownership and block holding. Third, previous studies have typically paid more attention on non financial firms (see Claessens and Fan, 2002) and few works have focused on how disclosure might alter the relationship between insider ownership and bank risk-taking. Lastly, most of previous studies have essentially looked into financial institutions in developed markets rather than in emerging markets (see Saunders et al, 1990; Lee, Mayers, and Smith, 1997; Garcia-Marco & Robles-Fernandez, 2008) . We consider banks operating in emerging economies in Asia which have rapidly grown to play a major role in the global financial system. Furthermore, ownership structure in Asia is far more complex with less widely held institutions and far more pyramidal ownership structures than in Western countries (La Porta et al., 1999; Claessens et al., 2000; Claessens & Yurtoglu, 2013) .
We consider a sample of 209 publicly-listed banks from 11 countries in Asia for the [2004] [2005] [2006] [2007] [2008] [2009] [2010] period and find that a higher disclosure index is significantly and negatively associated with default risk and income volatility. We also find that the impact on income volatility is stronger in the presence of block holders and institutional ownership and weaker with insider or government ownership.
Furthermore, a deeper investigation shows that disclosure on loans, other earning assets, deposits, and memo lines plays a stronger role in limiting risk than disclosure on income statements and non-deposit liabilities.
The rest of this paper is organized as follows. The next section offers some conceptual background and presents the hypotheses that we test. Section 3 describes the econometric model and the data. Section 4 presents the results. Finally, section 5 concludes.
Related literature and hypotheses
Publicly listed firms have to file dozens of reports to capital market authorities.
In the case of financial institutions, the demand for disclosure is arguably higher due to their business characteristics (i.e. opaqueness) and potential problems for overall financial stability. Pillar 3 of the revised Basel Accord states that the disclosure requirement on banks is aimed to allow bank owners and regulators to monitor bank activities and to achieve prudential banking practices. While a large body of the literature highlights a positive impact of disclosure on stability, some authors consider it to be questionable.
The demand for disclosure has initially been addressed by Jensen and Meckling (1976) regarding the moral hazard problem due to separation between ownership and control. Because outside shareholders are not involved in day-to-day firm's activities, they require the manager to disclose all relevant information in order to evaluate the firm's performance. In this perspective, an adequate level of disclosure should allow shareholders and potential investors to mitigate the agency problem. For banks more specifically, because a large portion of their liabilities are short term, the release of more information is expected to enable better monitoring and prevent higher risktaking that could lead to withdrawals from their short term debt holders (depositors) and/or a higher cost of funding (see Cordella and Yeyati, 1998, Botosan & Plumlee, 2002; Francis, Khurana, Levine, 2004; Pereira, 2005; Bertay, Demicgüç-Kunt & Huizinga, 2013) . By reducing risk-taking incentives, disclosure of information is also expected to lower the probability of bank failures. Some authors argue that previous banking crises could be partly attributed to the lack of bank transparency (see Fischer, 1999; Nier, 2005; Tadesse, 2006) . Baumann and Nier (2004) show that banks with a higher amount of disclosure regarding their risk level tend to take lower risk. Nier (2005) also finds that more transparent banks are less at risk of experiencing financial problems and that their stock prices are less volatile 2 . Nier and Baumann (2006) show that greater disclosure and transparency lead to stronger market discipline and hence to lower risk-taking. They also show that the effect of disclosure diminishes when there is evidence of a high degree of government support in the case of bank failure.
Nevertheless, a higher amount of disclosure and hence transparency might also be counterproductive. First, as a bank discloses more information, it has to bear an increasing cost of production and dissemination of such information. Furthermore, by releasing more information, competitors could extract and exploit key information to take advantages (Hyytinen and Takalo, 2003) . Regarding this, Tadesse (2006) argues that bank transparency may be linked to banking system stability in various ways. In the "disclosure-fragility' view, it is believed that a negligible problem affecting a given bank may destroy the trust of all depositors as this problem is revealed to the public.
This approach departs from the assumption that a bank's nature of business is highly dependent on public trust. With this regard, a higher level of disclosure could endanger banking stability when problems in specific banks trigger a projection of general problems in the banking system as a whole generating bank runs and panics (Gilbert and Vaugan, 1998; Kaufman and Scott, 2003; Gorton & Huang, 2006) . Further disclosure could hence wipe out investors' confidence and lead to the failure of both strong and weak banks rather than providing a better monitoring vehicle (Tadesse, 2006 (Jensen and Meckling, 1976; Saunders et al., 1990; Allen and Cebenoyan, 1991) . Empirically, Gorton and Rosen (1995) find that higher levels of managerial ownership in bank holding companies (BHCs) lead to lower credit risk.
However, since principal-agent relationships in banks involve many parties including creditors as well as other stakeholders and because bank assets are considered as opaque, higher managerial ownership might not necessarily lead to lower risk. The presence of the central bank as a lender of the last resort, for instance, could lead to higher risk-taking incentives. Hence, the effect of ownership on risk might not be always linear and positive. For example, evidence found by Anderson and Fraser (2000) shows that there is a positive link between insider ownership and bank risktaking. Other studies (Mork et al, 1988; Demsetz et al, 1997; Gorton and Rosen, 1995; Knopf and Dolde, 2006) find that such a relationship is not linear. They argue that a Ushaped insider ownership -risk taking relationship emerges because at very low level of ownership, almost all of the manager's wealth comes from predetermined compensations particularly salary leading to the persistence of agency problems. As their ownership increases, their interest will be aligned with those of outside shareholders but only above a certain threshold. Further above managers may become entrenched and are inclined to achieve their private agenda again. However, at that point, when a single party holds a large level of shares, another agency problem namely between large shareholders and small investors emerges. Large shareholders can divert funds for their own personal benefits in the form of special (hidden) dividends and preferential deals (Shleifer and Vishny, 1997; La Porta et al., 1998 , Claessens & Yurtoglu, 2013 . They can impose some direct costs on other stakeholders, most notably the minority shareholders and employees.
Theory suggests that if ownership is widely dispersed among a large number of small shareholders the incentive to monitor the manager will be lower. This free rider problem inevitably induces more opportunistic behavior by managers. Studies by Demsetz and Lehn (1985) , Prowse (1995) , Faccio and Lang (2002), and Caprio et al. (2007) show that the banking sector particularly in developed markets is generally featured by a lower ownership concentration. In developing markets, such a situation, when coexisting with a lack of market discipline, might lead to a worse bank governance.
The existence of external shareholders such as institutional investors and block holders who have significant voting rights can also affect the level of risk-taking at a bank. Such agents are assumed to pay more attention and make more efforts to monitor bank risk-taking because of their large investment scale in shares and their expertise to do so compared to small investors (Shleifer and Vishny, 1986) . These types of shareholders will promote shareholder-driven decisions including the careful control of the bank's riskiness. But they can also promote higher risk-taking if their wealth is sufficiently diversified. Wright et al. (1996) observe that whilst institutional ownership positively affect firms' risk-taking, block holding has no significant influence on bank risk. Interestingly, Knopf and Teall (1996) find a strong negative relationship between risk and outside ownership in the U.S. following the Financial Institutions Reform, Recovery and Enforcement Act of 1989 (FIRREA).
As another type of shareholding, government ownership is theoretically expected to encourage banks to maintain their financial soundness and to promote good governance. However, in many cases state-owned banks come under pressure to serve politically-related parties or are encouraged to take on more risk because they expect support (bail-out) in case on financial distress. Consistently, previous studies have found banks with government ownership to be more inclined towards higher risktaking strategies (Martinez-Peria, 2000; Barth et al., 2004; Berger et al., 2005; Iannotta et al., 2007) .
Several studies have examined the relationship between disclosure and other variables. Using companies listed on the S&P 500 index, Baek et al., (2009) Therefore, ceteris paribus, they might also prefer the bank with higher level of disclosure.
3 AIMR rating is a disclosure survey conducted by the Association for Investment Management and Research (AIMR). This measure of disclosure reflects the evaluations (rating) of leading financial analysts for companies' aggregate disclosure (mandatory and voluntary disclosure) within three categories: annual published and other required information, quarterly and other published but not required information, and other aspects of disclosure such as investor and analyst relations. The final disclosure score is calculated as a weighted average of those three categories.
The discussions above suggest that the effect of disclosure on bank risk is debatable and seemingly conflicting. Agency theory argues that an adequate level of disclosure is of importance for outside investors as well as inside shareholders to monitor the bank manager's risk-taking behavior. As the nature of banking business is more opaque compared to other industries, banks should be subject to stringent disclosure requirement. In line with this, the disclosure-stability theory predicts that a greater level of disclosure and subsequent transparency will allow for stronger market discipline through better asset allocation and lower asymmetric information among market participants. In the presence of better disclosure, investors can judge the bank's performance more accurately and less risky banks will enjoy a lower cost of funding while riskier banks will suffer from higher cost and higher probability of default.
Hence, better disclosure will lead banks to pursue lower risk strategies on average. On the other hand, a higher level of disclosure could be a catalyst for minor and specific bank problems to turn into widely spread rumors depleting investors' confidence and triggering a bank run. As such the relationship between disclosure and bank risk-taking and default risk can be either positive or negative. Also, it has been argued that disclosure is strongly related to corporate governance characteristics and in particular to ownership characteristics while the latter also affect risk-taking behavior. Hence, we predict that the effect of disclosure on risk will closely depend on the ownership structure of banks.
Data and Empirical Specifications
We retrieve data from Bankscope for publicly-listed commercial banks in 11 
Risk proxies
We use three measures as a proxy for risk which is our dependent variable.
First, as many previous studies, we use the Z-score as a proxy for default risk (Boyd and Graham, 1988; Goyeau and Tarazi, 1992; Lepetit et al., 2008; Barry et al., 2011) .
This score is defined as (ROA + EA) / SDROA, where ROA is the bank's return on assets, EA is the ratio of equity to total assets, and SDROA is the rolling standard deviation of ROA based on observations in year t, t-1 and t-2 (Agoraki et al. 2011) . We also split the Z-score into its two components Z-score 1 defined as ROA divided by SDROA and Z-score 2 which is EA divided by SDROA. Z-score 1 is expected to measure asset risk and Z-score 2 leverage risk. Second, we consider as a proxy of risktaking, the ratio of non-performing loans-to-bank capital (NPL-to-CAP) as in Angkinand and Wihlborg, (2010) . Accordingly, we use SDROA as a measure of income volatility. As an alternative proxy, we also use the standard deviation of the return on average equity (SDROE) 6 .
Disclosure, ownership and other variables
The main independent variable in this study is the disclosure index (DI).
Previous studies on disclosure generally conclude that disclosure can be analyzed and measured by two main approaches (Hassan and Marston, 2010) ; indirect approach (e.g.
perception of financial analysts/investors on banks' disclosure practices) and direct approach (e.g. content analysis, disclosure of good/bad news, and disclosure index).
Our disclosure index in this study is based on an extensive list of items that could be disclosed in bank reports (annual report, financial statements, regulatory report, prospectus et cetera In our regression framework we consider a set of firm and country-level control variables. On the bank level, the franchise value is likely to affect bank risk-taking. Demsetz et al., (1997) and Laeven and Levine (2009) argue that banks with higher franchise value are likely to take less risk since higher franchise values imply higher bankruptcy costs. To capture this effect, we use the ratio of market-to-book value of equity (PBV) which is measured by the ratio of market value of equity to its book value. We expect a negative coefficient for this variable. Next, we use the tier 1 capital ratio (Tier1) as a measure of bank capitalization or leverage. Banks with higher level of capital are able to more easily sustain loss events and hence avoid failure. Bank capital might also determine the level of risk that banks might be willing to take. As such, this ratio is expected to capture the bank's degree of risk aversion. We also consider the effect of size on bank risk. As size increases, banks may benefit from better portfolio diversification benefits leading to a negative relationship with risk.
Also, as bank size increases, the disclosure requirement will be higher improving stakeholders' ability to monitor and prevent banks from excessive risk-taking. On the other hand, by increasing its size, a bank could benefit from To-Big-To-Fail (TBTF) safety net subsidies (De Nicolo, 2000) . In this regard, there could be a positive relationship between bank size and risk. In this study, size is measured by the natural logarithm of book value of total assets (Size).
At the country level, we control for the GDP growth, real interest rates, inflation rates, and deposit insurance coverage. GDP Growth (Growth) is measured as the real GDP growth rate (Lee, 2009; Angkinand and Wihlborg, 2010) . Interest rates could affect banks' cost of funds as well as borrowers' behavior. An increase in the interest rate is often associated with higher problem loans and default rates that eventually affect the riskiness of banks themselves. We use the real interest rate (Interest) (Lee, 2009; Angkinand and Wihlborg, 2010; Forssbaeck, 2011) . Next, the inflation rate (Inflation) will determine how banks behave and will hence impact both their assets and liabilities (Lee, 2009; Angkinand and Wihlborg, 2010; Forssbaeck, 2011) . We also consider deposit insurance as a control variable. Better covered depositors will likely have a weaker incentive to monitor the bank to prevent it from pursuing riskier activities (Demsetz et al, 1997) . Furthermore, explicit deposit insurance is often considered as creating higher moral hazard incentives leading to higher financial fragility and increasing the likelihood of bank crises (Demirgüç-Kunt and Detragiache, 2002) . Deposit insurance (Covdep) is measured by ln (1+coverage of deposit insurance) where coverage of deposit insurance is the ratio of the explicit coverage limit per deposit account to the average deposit per capita (Demirguç-Kunt et al., 2005; Angkinand and Wihlborg, 2010) .
These variables are used to estimate a panel model to capture the impact on risk of disclosure for different types of ownerships, as follows:
where, Risk is either the Z-score, Z-score 1, Z-score 2, NPL-to-Cap, SDROA, or SDROE. DI is the disclosure index. Own is either insider ownership (Insider), institutional ownership (Inst), government ownership (Gown), blockholder ownership (Block), or HHI. DIxOwn stands for the interaction terms, defined as the disclosure index times each ownership variable to capture the relationship between disclosure and risk for different ownership characteristics and levels. Controls is a vector of control variables consisting of the price-to-book ratio (PBV), total assets (Size), the tier-1 capital ratio (Capital), GDP growth (Growth), the real interest rate (Interest), the inflation rate (Inflation), deposit insurance coverage (Covdep), and also year control.
Appendix B gives detailed descriptions of these variables. Table 2 reports the information country by country. Overall, the banks in our sample exhibit sufficient heterogeneity to conduct an empirical investigation. Banks have on average a Z-score of 81.6 with banks in Malaysia reaching on average the highest value followed by Singapore, Philippines, Japan, Thailand, India, China, Taiwan, Indonesia, South Korea, and Vietnam. In terms of Z-score 1, Malaysian banks also present the highest score (23.39), but now followed by India (10.17), and Thailand (9.37). The average value for all countries is 6.4. Similar to Z-score, Malaysia, Singapore, and Japan are countries with the highest Z-score 1. The average value for all countries is approximately 74.9.
Empirical Results

Univariate Analysis
[ INSERT TABLE 1 HERE] Interestingly, in terms of NPL-to-Cap, banks in South Korea exhibit the lowest value followed by Singapore, Taiwan, India, Malaysia, Indonesia, Japan, China, and
Philippines. Having experiencing the hardest hit during the 1997 financial crisis, Thailand still seems to suffer from higher levels of the NPL-to-Cap ratio (1.16) compared to others (the full sample mean is equal to 0.69). Turning to other risk measures, the standard deviations of ROA (SDROA) are found to be relatively high, on average, in some countries particularly in Indonesia, Taiwan, and Thailand.
Accordingly, SDROE shows similar patterns banks in Taiwan, Thailand, and Indonesia exhibiting the highest values. Hence, a higher index should be interpreted as banks providing more information upon which outside investors can make a better assessment regarding risk and/or performance.
[INSERT As expected, insider ownership (Iown) reported in Table 1 is generally not as pervasive as those in other industries. This could be attributed to the fact that the banking industry is subject to tighter regulation that makes it uneasy for individuals to hold a larger amount of shares. Hence, we can see that insider ownership only reaches the average of 0.65%. We also note that insider ownership in most banks is very low although for a few banks, it can reach 49.67% in South Korea and India. We observe a very small percentage in Japan, Malaysia, Taiwan, China, Thailand, and Indonesia. On the other hand, the average insider ownership for banks in Vietnam, Philippines, India, Singapore and South Korea is relatively higher than the full sample mean (0.65%).
We consider institutional ownership (Inst) as the percentage of shares held by any type of institutional investors. The average of Institutional ownership is 51.05%, suggesting that banks in Asia are mainly controlled by institutional investors with lower levels in Japan (24.95%). Government ownership is higher in India, Indonesia, China, Malaysia and South Korea. Indonesia, India, China, Philippines and South
Korea exhibit considerable levels of block shareholders with more than 50% on average (higher than the sample mean of 40%).
Ownership in Indonesian banks is the most concentrated one with a HHI index of around 40% followed by India, China, South Korea and Thailand. This is consistent with Claessens et al., (2000) who find that the ownership in Asian countries is concentrated among few investors and that concentration is lower in countries with higher level of economic development. Consistently, they find that Indonesia and
Thailand are among the countries with the largest concentration of ownership. Overall, the average concentration proxy is equal to 19.28% for the full sample. Other control variables, both at the bank and country level, are also presented in Table 1 . Table 4 presents the correlations between the variables used in our study. As expected, the disclosure index (DI) is positively correlated with Z-score, Z-score 1, and Z-score2 and negatively with SDROA, and SDROE. In other words, a higher level of disclosure is apparently associated with a lower level of risk although the correlation coefficients are relatively low.
[
INSERT TABLE 4 AROUND HERE]
The correlations between ownership variables (Insider, Inst, Gown, Block, HHI) and the Z-score are all negative and those between the ownership variables and the other risk proxies generally positive. These simple correlation measures suggest that risk is both associated with disclosure and ownership structure as reported in previous literature. The correlation matrix shows that many of our ownership variables are strongly correlated. Thus to deal with collinearity issues we introduce the ownership variables one by one in the regressions.
We now turn to our regression analysis which enables to capture the effect of disclosure under different ownership profiles. Our aim is to investigate whether disclosing more information will allow banks to be better monitored and specifically whether the incentives of any large or majority shareholders to push the banks toward more risky investments will be restricted.
Baseline regressions
Previous studies highlight that empirical governance research often suffers from serious endogeneity concerns (see Wintoki et al, 2012; Andres & Vallelado, 2008) . In our case, our main variable of interest, disclosure, is presumably endogenous. The demand for more disclosure, for instance, may be driven by factors such as the degree of asymmetric information between bank managers (insider) and outside investors or between minority versus majority shareholders (i.e. ownership characteristics) or the disclosure requirement in each country (e.g. voluntary versus mandatory). In such a case, panel regression within estimators, for instance, would be inconsistent.
To deal with this potential problem, we use the instrument variable (IV) model for our panel data as proposed by Schaffer (2010) 7 . We face the issue of which variable can be used as the instrument i.e. highly correlated with the variables of interest but uncorrelated with the error term. We consider regulatory quality and the natural logarithm of the bank's age as the instruments by checking their validity with the Hansen test. Cheng and Courtenay (2006) argue that the level of voluntary disclosure is related to the regulatory environment. Ciancanelli and Reyes (2001) argue that regulation might be considered as an external governance force that acts at the banking industry level as a whole and at the level of individual banks. One can also argue that disclosure is also related to investors' legal protection; the better the legal protection, the better the quality and the quantity of information flow to investors. For this purpose, we use the regulatory quality index and government effectiveness index, a part of The Worldwide Governance Indicator developed by Kaufmann et al., (2010) .
This indicator captures the perceptions of the ability of the country to formulate and implement sound policies and regulations that permit and promote private sector development. The age (in natural logarithm) of the bank, by construction, is exogenous. Table 5 reports the output of the baseline regressions. In each panel, we run a regression with the disclosure index (DI) and ownership variables
First of all, in each of the first stage regressions, the F-test of the null hypothesis that the exogenous variables do not explain the endogenous regressors (DI) is rejected at the one percent significance level. In other words, disclosure is actually endogenous and affected by other variables as confirmed by the endogeneity tests (see the last rows Table 5 ). We also find that the F-statistics on the excluded instruments in the first stage regressions are above 10 8 , suggesting that our instruments are sufficiently strong. In Table 5 , we report the Hansen J-statistic of the null hypothesis that all instruments are uncorrelated with the error term indicating that our instruments in all models are valid. Our results reveal that disclosure is not exogenous and hence the IV model is more efficient except for the NPL-to-Cap regression. 7 The instrument variable models are obtained using the Schaffer 'xtivreg2' module (Schaffer, 2010) in stata 8 As a rule of thumb, F-statistics above 10 suggest that the instruments are sufficiently strong (Stock, Wright and Yogo, 2002) . To conserve the space, the results are available upon request.
[ INSERT TABLE 5 AROUND HERE] With regard to the disclosure index (DI), the coefficients of DI are generally consistent with the disclosure-stability view. As expected, the disclosure variable is positively related to default risk and negatively related to income volatility in accordance with previous work (Cordella and Yeyati (1998), Fischer (1999) , and Nier and Baumann (2006)). Better disclosure is also associated with lower bank default risk.
Banks with better disclosure also engage in less risky investments as captured by the volatility of their returns.
The coefficient of insider ownership (Iown) is only significant for Z-score 1 models. Also, the coefficient of institutional ownership (Inst) is never significant.
However, our results report that government ownership is associated with higher default risk and higher income volatility. Claessens et al., (2000) argue that in Asia, families or conglomerates commonly hold the majority of corporate shares while the states hold less. However, in our sample state ownership is also prevalent and our results show that government ownership (Gown) encourages banks to take more risk.
In such banks, managers might have greater incentives to follow their own interests, favor government enterprises or to be more inclined towards relationship lending. Our result is in line with previous studies (Barth et al., 2004; Berger et al., 2005; Iannota et al., 2007; Angkinand and Wihlborg, 2010) .
Block ownership is significantly positively related to default risk (higher Zscores indicate lower default risk) and income volatility but concentration (HHI) has no impact on risk. The coefficients of PBV (the price-to-book ratio as a proxy of franchise value) and Size (bank size) are not significant.
As expected, the Tier-1 capital ratio positively affects Z-score and Z-score 2.
Further, we find that higher economic growth (Growth) and larger deposit insurance coverage (Covdep) are related to higher default risk, income volatility, and credit risk, supporting the earlier work of Demirgüç-Kunt and Detragiache, (2002) . A higher interest rate is associated with lower default risk as shown by the Z-score 1 models (significant at the 5% for model (1) and (4) and at the 10% for model (2) and (3)).
Lastly, we find limited evidence that inflation is linked to risk, considering that its coefficient is only significant at the 10% level for SDROE.
In the next section, we first interact disclosure with ownership types to assess its impact for different ownership characteristics. We then decompose the disclosure index into sub-indices and examine their effect on risk.
Interaction of Disclosure and Ownership
Up to this stage we have examined the effect of disclosure as well as ownership on bank risk-taking incentives without considering their interplay. We now run augmented regressions with interaction terms between DI and various ownership variables. Our aim is to investigate whether the effect of disclosure is similar or not for different ownership structures. The results are reported in Table 6 .
[INSERT Table 6 ). But the interaction terms, taken on their own, are also significantly different from zero implying that the effect of disclosure varies to some extent with differences in ownership characteristics.
Based on the sum of the coefficients of disclosure and the interaction term Our results are consistent with the conjecture that higher insider ownership will weaken the effect of disclosure because of the role played by managerial ownership in selecting which information should be disclosed or retained (Baek et al., 2009; Eng and Mak, 2003) . Government ownership is also expected to lower the impact of disclosure on risk-taking if such banks are believed to be more easily bailed out in the event of financial distress.
Institutional investors, which are more sophisticated than small investors and hold a substantial portion of shares, have higher incentives to monitor which is also the case for the block holders. Their presence strengthens the impact of disclosure and provides higher discipline and more transparency for smaller investors.
On the whole our results show that the effect of disclosure on risk varies in the presence of different ownership profiles. Specifically, although better disclosure is associated with lower risk-taking the impact is weaker in the presence of government ownership and insider ownership and it is the strongest in the presence of block holders or institutional investors.
Decomposing the disclosure index
As discussed above, the disclosure index (DI) is a composite score gathered from 17 individual items on bank financial reports (Baumann and Nier, 2004; Nier, 2005) . The regressions in the previous sections have enabled us to examine the effect of disclosure in its composite form. One could argue that a given component (sub index) might have a different impact compared to the other components. Note that the disclosure index we adopt in this study gives an equal weight to each component (sub index).
To take our investigation deeper, we decompose the disclosure index into its main groups by simply regrouping the items into disclosure on assets (i.e. loan [INSERT TABLE 7 AROUND HERE] Table 7 presents the regressions on the six disclosure sub indices (model 1 -model 6) for each risk measure 9 . Disclosure on loans (DILoan), disclosure on other earning assets (DIEA), disclosure on deposits (DIDep), disclosure on bank's memo line (DIMemo), and disclosure on income statement (DIIS) have significant impacts on risk as better disclosure on these items are linked to lower income volatility (i.e. SDROA and SDROE) and default risk (i.e. Z-score, Z-score 1, and Z-score 2). These findings are consistent with the main results obtained with the composite index (DI).
Nevertheless, we do not find any significant coefficients for the sub indices standing for credit risk. Furthermore, disclosure on funding sources (DIFund) is rarely significant or only at the ten percent level. DIFund is the disclosure sub index comprising disclosure on money market funding, long-term funding including bonds and subordinated debt. An extensive literature argues that because some types of funding such as subordinated debt are not insured a higher portion of such liabilities in the balance sheet will provide incentives to take on less risk. Otherwise banks will be charged higher rates or subject to higher withdrawal risk (Ellis and Flannery, 1992; Gropp and Vesala, 2004; Nier and Baumann, 2006) . Hence, an increase in disclosure on DIFund is expected to temper risk-taking incentives. Its coefficient, however, is not significant for credit risk and income volatility.
Robustness Checks
In the previous sections, our models have accounted for various definitions of the dependent variable. This allows us to assess whether the effect of disclosure is robust. To check the consistency of the results, we also run standard panel regressions to control for time effects and unobservable heterogeneity 10 . The Hausman test concludes that fixed effect models are more consistent for all of our specifications 11 .
On the whole, the effect of disclosure remains the same (see Table A .1 for the baseline regressions). Hence, banks with higher disclosure have lower default risk and engage in less risky investments as captured by the volatility of their returns, confirming our previous findings.
Consistently with those of Table 5 , the coefficients of insider ownership are only significant and positive for Z-score 1. Similarly to the evidence provided in the baseline regression, we find that the coefficient of institutional ownership is never significant. State-owned banks are again found to take higher risk and to exhibit higher levels of default risk. Nevertheless, we do not obtain significant coefficients for Block, except in model (3) for Z-score 1. Again, the coefficient of HHI remains insignificant in line with the baseline model.
We also run the fixed effect models by considering the interaction terms between disclosure and ownership variables (see Table A2 ). As a whole, our main findings remain the same except for SDROE which is no longer significant. . Table A .3 reports the fixed effect regressions on the disclosure subindices (model 1 -model 6). Disclosure on loans (DILoan) and disclosure on other earning assets (DIEA) have significant impacts on risk; both are related to lower risk-taking and lower default risk in line with the disclosure-stability view. In contrast to the result in the IV models, we find that better disclosure on bank funding sources (DIFund) is generally linked with higher income volatility (SDROE) and default risk (Z-score and Zscore 1) whereas disclosure on deposits (DIDep) plays no significant role.
In addition, we further check the robustness of our results by considering alternative variables in the IV models 12 . We introduce ownership dummy variables for each type of ownership (i.e. d_Insiders, d_Inst, d_Gown, and d_Block). For instance, d_Insiders takes the value of one if the bank has insider ownership and zero otherwise.
We hence replace the continuous variables with binary variables. Our main results remain the same.
Conclusion and caveats
The increasing complexity of bank businesses along with the global financial crisis of 2008 and various accounting scandals urge the need for better bank governance including disclosure requirements. More extensive and better disclosure is expected not only to reduce information asymmetries but also to mitigate agency problems particularly between bank managers and outside stakeholders, allowing outside investors as well as supervisory bodies to better monitor financial institutions.
In some cases, higher disclosure is desirable because it can lead to lower cost of capital. The Basel accord, accordingly, encourages more disclosure to prevent banks from excessive risk-taking.
This study examines the link between bank risk and the level of disclosure. We consider a sample of 209 commercial banks in Asia during the 2004-2010 period. Our findings show that higher disclosure scores are associated with lower default risk and lower bank income volatility. Also, the effect of disclosure on risk varies depending on the bank's ownership structure. As a whole, better disclosure is associated with lower 12 For the sake of brevity, we do not report the obtained results but they are available on request.
risk but its impact is stronger in the presence of block holders and also institutional investors as shareholders than the presence of the government or insiders. We decompose the disclosure index into six subindices and find that disclosure on certain items of the balance sheet (loans, other earning assets, deposits,), memo lines (loan loss reserves, capital ratio, contingent liabilities, & Off-balance sheetand the income statement (non-interest income and loan loss provisions) plays an important role in mitigating risk especially regarding default risk and volatility of bank returns.
Compared to others, the disclosure on other-funding items (money market funding and long-term funding), however, plays a much less significant role in attenuating risk.
Our results support policies aiming to enhance transparency, disclosure requirements, and market discipline in the banking industry. But we also show that the benefits of disclosure are dependent on banks' internal governance mechanisms and more specifically their ownership structure. Since the banking sector in Asia is characterized by concentrated ownership and often inadequate corporate governance (Claessens et al., 2000; Claessens & Yurtoglu, 2013 Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score1=ROA divided by SDROA, Zscore2= EA divided by SDROA, NPLtoCap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets, SDROA = the standard deviation of return on average assets based on three previous years data (%), SDROE = standard deviation of return on equity (%), Insider = insider ownership (%), Inst = institutional ownership (%), Gown = government ownership (%), Block = block ownership (%), HHI = ownership concentration as the Herfindahl-Hirschman Index (HHI) of the ownerhips (%), DI= disclosure index (%), Tier1= tier 1 capital ratio (%), PBV= market to book value ratio, Size= total assets (TA) is in million US$, Covdep= ln(1+coverage of insurance deposit), Growth= growth of gross domestic product, Interest= real interest rate p.a (%), Inflation = inflation rate p.a (%). Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score1=ROA divided by SDROA, Zscore2= EA divided by SDROA, NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets, SDROA = the standard deviation of return on average assets based on two previous years data (%), SDROE = standard deviation of return on equity (%), Insider = insider ownership (%), Inst = institutional ownership (%), Gown = government ownership (%), Block = block ownership (%), HHI = ownership concentration as the Herfindahl-Hirschman Index (HHI) of the ownerhips (%), DI= disclosure index (%), Tier1= tier 1 capital ratio (%), PBV= market to book value ratio, Size= total assets (TA) is in million US$, Covdep= ln(1+coverage of insurance deposit), Growth= growth of gross domestic product, Interest= real interest rate p.a (%), Inflation = inflation rate p.a (%). The numbers for each country are average measures. Variables are computed over the 2004-2010 period. Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score1=ROA divided by SDROA, Z-score2= EA divided by SDROA, NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets, SDROA = the standard deviation of ROA based on three years data, SDROE = standard deviation of return on equity, Insider = insider ownership, Inst = institutional ownership, Gown = government ownership, Block = block ownership, HHI = ownership concentration as the Herfindahl-Hirschman Index (HHI) of the ownerhips, Disclosure (DI)= disclosure index, Tier1= tier 1 capital ratio, PBV= market to book value ratio, Size= natural log. of total assets (TA), Covdep= ln(1+coverage of insurance deposit), Growth= growth of gross domestic product, Interest= real interest rate per annum, Inflation = inflation rate p.a. Superscripts * denotes statistical significant at the 0.10 levels or smaller. Table 5 reports the regression of bank risk on disclosure using the instrument variables (IV models). T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insider), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables (PBV, Size, tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA, NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets (TA), SDROA = the standard deviation of ROA based on two previous years data, SDROE = standard deviation of return on equity, Insider = insider ownership, Inst = institutional ownership, Gown = government ownership, Block = block ownership, HHI = ownership concentration as the Herfindahl-Hirschman Index (HHI) of the ownerhips, Disclosure (DI)= disclosure index, Tier1= tier 1 capital ratio, PBV= market to book value ratio, Size= natural log. of total assets, Covdep= ln(1+coverage of insurance deposit), Growth= growth of gross domestic product, Interest= real interest rate per annum, Inflation = inflation rate p.a. The values of dependent variables, Z-score, Z-score 1, Z-score 2, NPL to Cap, SDROA and SDROE are in natural logarithm. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Table 6 reports the regression using the instrument variable models. T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insider), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables (PBV, Size, Tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). We also include interaction terms between disclosure and insider ownerships (DIxInsiders), institution ownerships (DIxinst), governerment ownerships (DIxgown), block ownerships (DIxblock), ownership concentration (DIxHHi) and the control variables. Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA. The values of dependent variables, Z-score, Z-score 1, Z-score 2 are in natural logarithm. Significance test is the tests of the null hypothesis that the sum of the coefficients of disclosure and the interaction terms do not have joint impacts on risk. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Table 6 reports the regression using the instrument variables (IV-models). T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insider), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables (PBV, Size, Tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). We also include interaction terms between disclosure and insider ownerships (DIxInsiders), institution ownerships (DIxInst), governerment ownerships (DIxgown), block ownerships (DIxblock), ownership concentration (DIxHHi) and the control variables. NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets, SDROA = the standard deviation of ROA based on two previous years data, SDROE = standard deviation of return on equity. The values of dependent variables NPL to Cap, SDROA and SDROE are in natural logarithm. Significance test is the test of the null hypothesis that the sum of the coefficients of disclosure and the interaction term do not have joint impacts on risk. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Table 7 reports the regression using the instrument variables (IV-models). T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI) on loan (DILoan), DI on other earning assests (DIEA), DI on deposits (DIDep), DI on other funding (DIFund), DI on memo lines (DIMemo), DI on income statements items, the control variables (PBV, Size, tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation), and the time controls. Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA. The values of Z-score, Z-score 1 and Z-score 2 are in natural logarithm. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the 0.01, 0.05 and 0.10 levels respectively. Table 7 reports the regression using the instrument variables (IV-models). T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI) on loan (DILoan), DI on other earning assests (DIEA), DI on deposits (DIDep), DI on other funding (DIFund), DI on memo lines (DIMemo), DI on income statements items, the control variables (PBV, Size, tier-1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation), and the time controls. Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA. NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets, SDROA = the standard deviation of ROA based on two previous years data, SDROE = standard deviation of return on equity. The values of Z-score, Z-score 1 and Z-score 2 are in natural logarithm. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the 0.01, 0.05 and 0.10 levels respectively. 6.319*** 6.660*** 6.463*** 6.001*** 6.264*** 6.827*** 6.638*** 6.094*** 6.674*** 7.032*** 6.838*** 6.315*** 10.11*** 11.64*** 10.08*** 6.094*** 5.994*** 6.336*** 6.191*** 5.609*** 5.739*** 5.959*** 5.948*** 5.348*** NPL to Cap SDROA SDROE Z-score Z-score 2 Z-score 1 Table A .1 reports within estimations. T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insider), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables (PBV, Size, tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). See Appendix B for details. Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA, NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets (Size), SDROA = the standard deviation of ROA based on two previous years data, SDROE = standard deviation of return on equity. The values of dependent variables, Z-score, Z-score 1, Z-score 2, NPL to Cap, SDROA and SDROE are in natural logarithm. Independent variables are in decimals except described otherwise. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Table A .2 reports within estimations. T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insiders), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables. We also include interaction terms between disclosure and insider ownerships (DIxIown), institution ownerships (DIxinst), governerment ownerships (DIxgown), block ownerships (DIxblock), ownership concentration (DIxHHi) and the control variables (PBV, Size, Tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). Z-score = (ROA+Equity-to-Assets)/SDROA, Z-score 1=ROA divided by SDROA, Z-score 2= EA divided by SDROA. The values of dependent variables, Z-score, Z-score 1, Z-score 2 are in natural logarithm. Independent variables are in decimals except described otherwise. Significance test is the test of the null hypothesis that the sum of the coefficients of disclosure and the interaction term do not have joint impacts on risk. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Table A .2 reports within estimations. T-statistics are in parentheses and corrected for heteroskedasticity following White's methodology. Explanatory variables are disclosure index (DI), insider ownerships (Insiders), institutional ownerships (Inst), block ownerships (Block), Herfindahl-Hirschman Index (HHI) and control variables. We also include interaction terms between disclosure and insider ownerships (DIxInsiders), institution ownerships (DIxinst), government ownerships (DIxgown), block ownerships (DIxblock), ownership concentration (DIxHHi) and the control variables (PBV, Size, Tier 1 capital ratio, coverage of insurance deposits, GDP growth, interest rate, inflation). NPL-to-Cap = ratio of non-performing loan to gross loan divided by ratio of capital asset to total assets (TA), SDROA = the standard deviation of ROA based on two previous years data, SDROE = standard deviation of return on equity. The values of dependent variables NPL to Cap, SDROA and SDROE are in natural logarithm. Independent variables are in decimals except described otherwise. Significance test is the test of the null hypothesis that the sum of the coefficients of disclosure and the interaction term do not have joint impacts on risk. Superscripts ***, **, and * denotes statistical significant at the .01, .05 and .10 levels respectively. Covdep -0.255*** -0.237*** -0.252*** -0.248*** -0.221*** -0.254*** -0.265*** -0.245*** -0.262*** -0.256*** -0.246*** -0.264*** -0.245*** -0.227*** -0.242*** -0.238*** -0.210*** -0.244*** 
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